Phenotypic features of smooth muscle cells during the evolution of experimental carotid artery intimal thickening. Biochemical and morphologic studies.
Balloon catheter denudation of rat carotid artery that results in significant medial damage is followed by marked intimal smooth muscle cell (SMC) proliferation associated with limited endothelial regrowth. In this report we demonstrate that: (a) SMC of the carotid media, preceding their intimal proliferation, develop a cytoskeletal profile and morphology consistent with a de-differentiated SMC phenotype; and (b) both medial and intimal SMC subsequently revert to a cytoskeletal profile and morphology reflecting incomplete but significant re-differentiation toward normal SMC phenotype. Specifically, early after balloon injury, SMC of the media and those that have migrated into the intima contain decreased amounts of actin, desmin, and tropomyosin and increased amounts of vimentin; moreover, beta-actin becomes the dominant actin isoform, whereas alpha-actin decreases as compared with that found in normal medial SMC. Late after balloon injury, actin is still less abundant, however, desmin, tropomyosin, and vimentin return toward normal values and both medial and intimal SMC again show a predominance of alpha-actin, although the endothelium does not regenerate over the central surface of intimal thickening in this model. The SMC surface to volume ratio significantly decreases early after balloon injury, whereas it is not significantly different late after balloon injury as compared with that of SMC of the normal carotid media. We demonstrate, furthermore that: (c) adjacent luminal SMC are interconnected by gap junctions and develop focal tight junctions, a feature not reported previously to occur in smooth muscle; these cells however do not form any well defined membrane specialization with the leading edge of endothelium, supporting the view that presence of modified SMC on the luminal surface of chronically denuded vessels is not responsible for the cessation of endothelial regrowth.